BACKGROUND: In 2008, the Dutch Health Care Transparency Programme (Zichtbare Zorg) was set up to develop and apply quality indicators (QIs) for health care. These QIs serve a range of purposes and can be categorized into those for internal use-for meeting quality standards and to continuously measure improvement (formative)-and external use-to enable patients and health insurance companies to distinguish between health care providers (summative). In order to assess the validity of QIs, a comprehensive Indicator Assessment Framework (IAF) was developed. This framework specifies the following criteria for validation: content validity, absence of selection bias, absence of measurement bias, and statistical reliability. Because of the intended summative use, the IAF was used for structural assessment of the QIs set for Dutch community pharmacists.
I n managed care, quality indicators (QIs) play an important role in monitoring and continuously improving health care. 1, 2 In addition to formative use for internal audit and feedback, 3, 4 QIs are increasingly used for summative purposes such as external evaluation, 5 benchmarking, 6 pay for performance, 7 and public reporting. 8 To warrant reliable information, QIs should be systematically developed and tested for validity, acceptability, feasibility, reliability, and sensitivity to change. 9 A practice test or a more rigorous evaluation (when used for pay for performance or public reporting) should be part of the development process. 8, 10, 11 The development of QIs vary per country. In some countries, sets of indicators have been developed by specific agencies, such as the National Institute for Health and Clinical Excellence in the United Kingdom 10, 12 and the Institute for Applied Improvement and Research in Health Care in Germany. 6, 13 In the United States, QIs have been developed by medical societies or governmental agencies, such as the Agency for Healthcare Research and Quality, and have been endorsed by the National Quality Forum. 8, 14 With knowledge of the key features of QI development in other Western countries, the Dutch Health Care Transparency Programme (Zichtbare Zorg) in 2008 started the development of quality indicators (QIs) and enhancement of their uptake in routine monitoring of the quality and outcomes of health care. 15 To meet this ambitious aim for each health care profession (e.g., general practitioners, physiotherapists, dentists, midwives, and community pharmacists), task groups were formed consisting of the following representatives of stakeholders: (a) care providers who want to monitor and continuously improve the quality of their care; (b) organizations of patients and consumers, which require information for their members to
• Quality indicators (QIs) play an increasing role in health care
and serve a range of purposes, which can be broadly categorized as formative for internal audit and feedback and summative for external evaluation, benchmarking, pay for performance, and public reporting.
• QIs should be validated according to their purpose in order to provide useful and reliable information.
• Those QIs used for summative purposes require more rigorous validation than those used for formative purposes.
What is already known about this subject
• When subjecting an existing QI set for community pharmacies to a structured assessment, only 25% of the QIs met all requirements.
• Our findings illustrate that development of a QI set should be a continuous structural process in order to obtain valid QIs for all relevant domains.
• Uniform pharmaceutical care process registrations are needed to increase the number of valid QIs.
Measures
The IAF supplies 4 criteria for assessing each QI: content validity, selection bias, measurement bias, and statistical reliability (used only for QIs measured on a numerical scale). Furthermore, the IAF judges the content validity for the whole set. The expert panel rated content validity and absence of selection and measurement bias as meeting the requirements, not meeting the requirements, or partly meeting the requirements. Statistical reliability was assessed by statistical measures according to IAF requirements, and results were expressed in the same way. To validate the pharmacy QI set, the 4 IAF criteria were applied as described in the following sections.
Content Validity. Content validity is considered the most important criterion within the IAF. It is defined as the degree to which the QI directly reflects the performance of the community pharmacist or pharmacy team. Strongest evidence for a make reasonable choices for the most appropriate care; (c) the Healthcare Inspectorate, which needs information for early detection of patient safety risks and supervision of health care processes; and (d) health insurance companies using QIs for contracting the best care for their clients at reasonable costs.
To evaluate the validity of the QIs, a comprehensive Indicator Assessment Framework (IAF) was developed. 16 Based on epidemiologic principles, the IAF provides 4 criteria for the assessment of QIs: content validity, absence of selection bias, absence of measurement bias, and statistical reliability.
Within this setting, community pharmacists collected data in 2012 for a set of 52 QIs concerning their performance for the year 2011. Two-thirds of this QI set originated from a former set, which was developed for formative purposes. 5 These QIs had been selected by relevance for quality of care improvement or risk of harm to patients. The additional QIs in the present set were selected by relevance to patients, particularly with regard to aspects of counseling and safety, and health insurance companies, who would be interested in distinguishing community pharmacies in patient-oriented pharmaceutical care. Assessment of the QI set according to the criteria of the IAF should lead to publication of valid QI results traceable for each individual community pharmacy to provide all stakeholders with meaningful information. This summative purpose, different from the former set, needed extra requirements for the QIs in order to allow valid comparisons between community pharmacies, 8, 17 based on a structured approach that included an empirical or practice test. 4, 11 The purpose of this study was to assess the validity of the QI set for community pharmacies using the IAF.
■■ Methods Study Design
Results of QI assessment based on IAF criteria were evaluated for IAF criteria (content validity, absence of selection bias, absence of measurement bias, and statistical reliability); indicator type (structure, process, and outcome); and domain (e.g., compounding, counseling).
Setting
The pharmacy task group of the Health Care Transparency Programme requested the independent research institute Significant to facilitate and guide the assessment of the QI set during June and August 2012. Significant had participated in the development of the general IAF and thus could adapt this general tool to the characteristics of the QI set for community pharmacies. The current version of the IAF became available in February 2012 16 and is based on epidemiological principles and consensus techniques following national and international guidelines. 9, 18 An expert panel was formed, which consisted of 6 pharmacists who had participated in the data collection-5 practicing community pharmacists and a pharmacist/epide- Domain, 2011 (continued) regard to age, drug use, morbidity, or social economic status could have influenced the results of a QI. This criterion was rated as meeting the requirements when differences in populations were not likely to influence the results of a QI. As data were collected per pharmacy, no information on the patient level was available for case-mix adjustments. A QI was judged as not meeting the requirements for this criterion when the results were more likely to represent differences in populations between pharmacies rather than differences in the pharmaceutical care provided. A QI was scored as partly meeting the requirements when population bias could not fully be excluded, but the QI results were likely to depend at least equally on pharmaceutical care as on differences in populations. Information on this aspect was also derived from comments or questions during data collection.
Absence of Measurement Bias. This criterion deals with differences in data collection by community pharmacies that were likely to bias comparisons between QI results. This criterion causal relationship between pharmaceutical care and the result of a QI is delivered by randomized controlled trials, followed by cohort, case control studies, and case reports from the literature. If this evidence is lacking, consensus of the expert panel was accepted. When the score of the QI was likely to directly reflect the quality of the activities of the pharmacist or the pharmacy team, the criterion was rated as meeting the requirements. A QI was scored as not meeting the requirements when activities of the pharmacist and pharmacy team were not likely to affect the score of that QI at all, or when individual responses to the questionnaire or to the help desk showed that the question had not been understood correctly, and it was assumed that the answers given were not likely to be a response to the question as intended. When the pharmacist or the pharmacy team could only partly or indirectly influence the score of the QI, or when the QI did not strongly reflect their activities, content validity was considered as partly meeting the requirements. Domain, 2011 (continued) was scored as meeting the requirements when all pharmacies were considered to have collected information on the aspect in a comparable way. A QI was rated as not meeting the requirements when information for a numerical QI could not be derived from registrations within the primary process or when free text or the logbook showed that the questions of a QI were probably misunderstood. A low response rate on specific numerical QIs (< 50%) was examined as a potential indication of measurement bias. A QI was rated as partly meeting the requirements when measurement bias could not be excluded, but the QI results were likely to depend at least equally on pharmaceutical care as on differences in data collection.
Absence of Selection Bias. This criterion reflects the degree to which differences between populations of pharmacies with

TABLE 1
Expert Panel Assessment Scores of QIs Grouped by
Statistical Reliability. To detect differences between community pharmacies with sufficient statistical confidence, results from numerical QIs were subjected to a statistical test. Numerical QIs were rated for detectable variation by Cohen's effect size. As such, we measured whether the sample size was high enough to truly detect a difference for a power of at least 80% at a confidence level of 5%. A QI met the requirements for detecting small differences with a Cohen's d ≤ 0.2; partly met the requirements for detecting medium differences with a Cohen's d between 0.2 and 0.5; and did not met the requirements with a Cohen's d > 0.5.
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Judgment in Consensus Meeting
To score all 52 QIs with respect to 3 of the 4 criteria, a table was developed according to the IAF methodology to facilitate structured assessment of all QIs by the expert panel. The table recited the relevant points per criterion as addressed by the IAF and thus guided the experts to their final judgment per QI. In preparation for a consensus meeting, each panel member individually rated the QI set for content validity, absence of selection bias, and measurement bias. During the consensus meeting, the individual scores were discussed, and a unanimous assessment score was allocated per QI for content validity, absence of selection bias, and measurement bias. For numerical QIs, the estimation of statistical reliability was added from statistical tests. This criterion was regarded as nonapplicable for non-numerical QIs.
Analysis
For this study, we constructed overall validation scores per QI for the IAF criteria, QI types, and domains. To calculate means, we assigned 1 point to meeting the requirements; 0.5 points to partly meeting the requirements; and 0 points to not meeting the requirements. Analysis was performed with Microsoft Excel 2007 (Microsoft Corp., Redmond, WA).
■■ Results
For the validation process, the information from the online questionnaire was available, provided by pharmacists from 1,807 (91%) community pharmacies ( Table 1) . Most of the QIs (45) had a response rate between 83% and 100%. Six of the remaining QIs had a response rate between 67% and 74%. The lowest response rate (47%) was due to technical problems with the online questionnaire, according to the comments made. In total, 17,565 comments were made on the 52 QI indicators; 2,419 of these comments comprised general statements about availability of a certified quality management system and were consequently not considered relevant for the validation process. The remaining 15,146 comments were related to difficulties in measuring, understanding the questions, and aspects affecting the validity and reliability of the answers given.
In order to assess the validity of the QI set for community pharmacies, the expert panel judged the 52 QIs for content validity and absence of selection and measurement bias, along with content validity for the complete set, and thus allocated 157 validity scores ( Table 1 ). The scores for the different criteria reached on average 0.70 for content validity, 0.67 for the absence of selection bias, 0.40 for the absence of measurement bias, and 0.57 for statistical reliability (Table 2) . Content validity for the complete set was judged as partly meeting the requirements. Regarding the QI types, structure indicators scored the highest on all criteria. Process indicators scored lowest on measurement bias, whereas outcome indicators scored low on all criteria, including content validity.
Within the separate criteria, 30 (58%) QIs met the requirements for content validity. Eight (15%) of the 52 QIs did not meet those requirements: 5 were outcome indicators; 2 were process indicators; and 1 was a structure indicator. An example 
TABLE 2
Expert Panel Assessment Scores of 2011 QIs, Means Per Indicator Type
of an indicator that did not meet the requirements for content validity was QI 6.9 ("Percentage of patients who use an antidepressant longer than 24 months continuously without a retraceable action of the pharmacist to alert the prescriber"). Content validity for this outcome indicator was assessed as not meeting the requirements because an effect of pharmaceutical care on this result is not supported by literature or primary care guidelines and was doubted by the expert panel. 19 Twentyfour QIs (46%) met the requirements for absence of selection bias. For QI 6.9, selection bias seemed probable because the indication for antidepressants could vary between pharmacy populations and could thus influence the duration of antidepressant use. For absence of measurement bias, 16 QIs (31%) met the requirements. Measurement bias was most prominent for process indicators, resulting in a low average score of 0.16. Pharmacists' comments in the questionnaire's free text field also suggested that pharmaceutical care processes could not be measured in an unambiguous and uniform way across all participating community pharmacies. For QI 6.9, measurement bias was plausible because contacts with prescribers were not unambiguously registered in community pharmacies, as was indicated in most of the 383 comments in the questionnaire. To some extent, this issue was applicable for other outcome indicators, such as QI 6.4 ("Percentage of patients who concurrently use nitrates and antithrombotics"). Statistical reliability was tested on the 21 numerical QIs. Eight (38%) of these met the requirements. For some QIs, measurement bias was due to ambiguous definitions in the process, as was elucidated by the comments on QI 9.3 ("Number of registered complaints made by patients").
Thirteen QIs (25%) met all 4 criteria-12 were structure indicators, and 1 was a process indicator. Structure indicator 9.5 ("Does the community pharmacy have a certified quality management system?") is an example of a QI that is valid for all criteria. This measure concerns whether pharmacies conduct a structured assessment and improvement of quality of care, externally assessed and certified, according to national quality and safety standards. 20 For this QI, content validity was allocated by expert agreement on the assumption that external assessment warrants a high standard of pharmaceutical care in community pharmacies. All other criteria were met: the presence of a quality management system did not depend on the characteristics of the patient population; no measurements were needed; and statistical reliability was not assessed for this dichotomous QI, while 80% answering with "yes" still left enough range for improvement. The QIs meeting all criteria were present in 6 of the 10 domains of the set: continuity of care (1 out of 4 QIs), clinical risk management (2/12), compounding (2/3), dispensing of medication (2/6), management (3/5) , and quality management (3/6). In the domains of patient counseling, monitoring of medication use, self-care support, and professional development, no fully valid QIs were present.
■■ Discussion
To assess validity, the 52 QIs for community pharmacies were judged by an expert panel using the IAF. Thirteen QIs (25%) were assessed as meeting all requirements for all criteria of the IAF and thus were judged as valid. This was lower than expected, since the majority of QIs from the set was assessed during their development and have been used for several years already. 5 This conservative judgment might be explained by the fact that the initial set was mainly developed for formative use, whereas the actual set was also validated for summative use, including publication of QI results for each community pharmacy. Earlier studies have indicated that summative use requires more rigorous evaluation to warrant valid and fair comparisons between health care providers. 8, 17 Additionally, the relationship between process indicators and patient outcome can be weak when used for pay for performance or public reporting. 21, 22 From the 4 criteria validated, measurement bias showed as the main problem for process indicators because of lack of uniform registrations of pharmaceutical care with a reasonable effort as part of the routine care process. This requires national consensus on the way care registration is handled in community pharmacies and implementation in the pharmacy software systems. Content validity was particularly an obstacle to meeting the requirements for outcome indicators. It has to be noted that the outcomes measured in this QI set dealt with the outcome of pharmacy processes and did not consider patient outcomes. Information from patient-reported outcome measures (PROMs), indicating the result of care for the individual patient, have to be derived from patients. [23] [24] [25] At the time of this study, PROMs were rarely available for the assessment of pharmaceutical care; consequently, they should be developed in the future.
The IAF criteria were appropriate to assess the set of QIs for community pharmacies. The assessment results of the QI set show that the expert panel applied rigorous requirements for QI validity, possibly because of the potential use of QIs for summative purposes. The development of a QI set is a continuously structured process in order to provide a balanced set that covers the relevant pharmacy domains and meets the needs of all stakeholders-pharmacists, the Healthcare Inspectorate, patients, and health insurance companies. 26, 27 Future development of the set includes improving the QIs that partly met the requirements, as well as removing the QIs that did not meet the requirements and could not be improved. In particular, the QIs that lack content validity (such as QI 6.9-"Percentage of patients who use an antidepressant longer than 24 months continuously") should be removed or replaced by superior measures. QIs that have lost their relevance should be suspended, as well. New QIs that reflect new needs or recent guidelines should be introduced. The IAF can play a role in this continuous maintenance of the QI set by validating new QIs.
The nationwide development of an integrated QI set might not directly be applicable for other countries; however, our findings may be valuable. To be more specific, QIs and their assessment scores could be useful in developing or evaluating quality measures; for instance, as a performance measure within one of the outcome domains in the catalog of Pharmacy Quality Indicators by the Academy of Managed Care Pharmacy. 2 In particular, QIs that resemble measures in other sets, such as QI 6.4 ("Percentage of patients who concurrently use nitrates and antithrombotics"), deserve special attention.
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Limitations
Within the validation process, a number of limitations have to be addressed. First, the expert panel consisted only of pharmacists; no other stakeholders were represented. This setting was chosen to warrant a qualified assessment based on sufficient experience in the daily practice of community pharmacies. An earlier study on QIs assessment for cardiovascular risk management compared assessment between professionals and other stakeholders. 29 The study concluded that professionals were more qualified in assessing QIs than other stakeholders, which may justify our approach. Second, the members of the expert panel were directly affected as payees by potential use of the QI set for pay-for-performance programs. Therefore, they were likely to apply the IAF criteria in a strategically defensive way, leading to conservative judgments. 30 Third, evidence for content validity was mainly based on expert assessment, the lowest level of evidence as defined in the IAF. 16 Some publications on effects of pharmaceutical care were available, although these were not randomized controlled trials. 31, 32 Lack of a strong evidence base, however, is common for QIs in many areas of primary care. 9 Since the assessment depended on the consensus of the expert panel, the panel members were carefully chosen from different regions and care settings. Furthermore, an independent research institute guided the structured testing by the IAF and the validation process.
■■ Conclusions
The assessment of a set of QIs using the IAF elucidated the QIs on which community pharmacies were willing to be judged for summative purposes. Furthermore, the assessment revealed the critical issues for further improvement of the QI set.
